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Abstract — Bio-purification of wastewater through aquatic 
plants is an advanced technology of wastewater purification. 
Aquatic plants can be used for tertiary treatment of wastewater 
due to its capacity to assimilate nutrients. This invention uses a 
cheap and efficient, ecologically safe detoxification of industrial 
and coal mine wastewater and production of biomass. The 
advantages of this invention result with no pollution of 
hazardous substances and cost benefits. This paper briefly 
highlights on the role of aquatic plants for the purification of 
mine waste water. 


Index Terms — Coal Mining, Algae, Aquatic flora, 
Bio-purification, waste water treatment, Mine waste water. 


I. INTRODUCTION 

The waste water can be formed by a variety of activities, 
including washing, bathing, mining, industrial activities and 
using the toilet e.t.c. The use of algae for treatment of water 
(as algae scrubber) was reported firstly by Dr. Walter 
Adey,1970s [1], 

Vertiver grass was first recognized early in the 1990s for 
having“super absorbent” characteristics suitable for the 
treatment of wastewater and leachate generated from landfill 
in Queensland (Truong and Stone, 1996) [2], 

The Bio-purification of waste water through algae is a new 
idea, and several techniques for exploiting the aquatic plant’s 
fast growth and nutrient, removal capacity [3]. Algae are 
plants that have adapted to living in aquatic environments 
(saltwater or freshwater). They are also referred to as 
hydrophytes or macrophytes. These plants require special 
adaptations for living submerged in water, or at the water's 
surface [4,5,6]. 

Chemical properties of Water Hyacinth in compost is to add 
nutrients to soil and removing pollutants[7]. Water hyacinth 
(Eichhornia crassipes) treatment systems are generally 
known in tropical areas. The system with water hyacinth can 
operate at higher loading rates. Their end-use products can be 
utilized for mulch and organic fertilizer. Dry water hyacinth 
petioles can be woven into baskets and purse (Polprasert, 
1996)[8], 

Algal cells have the potential to rapidly accumulate lipids 
such as triglycerides, That contain fatty acids important for 
high value fatty acids and/or biodiesel production [9]. Some 
algae species have high oil/lipid content (upto 60% by 
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weight) and can produce upto 15,000 gallons of oils per acre 
per year (due to their fast growth cycle) under optimum 
conditions. 

Algal species can improve the quality of mine water by 
reduction in pH, Temperature, Nitrate, Iron, Chloride, 
Fluoride, Total Hardness, Sulphate, Calcium and Manganese 
[9]. 

The Esk Shire Council has recently installed a Vetiver Grass 
System to treat sewerage effluent at Toogoolawah in South 
East Queensland [2], 

The aquatic plants like Hydrilla release the oxygen while 
carrying out the photosynthesis which ensures a continuous 
supply of oxygen for biodegradation. 

Algae is good indicator of pollution because they have wide 
temporal and spittle distribution, respond quickly to the 
change in environment due to pollution. Some algae shows 
the types of pollution [10], such as many blue green algae 
occur in nutrient less water, while some grows organically 
polluted water [11], 

Algae support aerobic bacterial oxidation of organic matter 
producing oxygen through photosynthesis while release 
carbon-dioxide and nutrients in aerobic oxidation used for 
growth of algal biomass [12] .Algae have a solution to 
emerging environment problems, they removes excess wastes 
efficiently at minimal cost [13] 


II. BIOPURIFICATION OF WASTE WATER THROUGH 
AQUATIC PLANTS 

Bio-purification of waste water through aquatic plant helps 
not only in waste water treatment but also in cultivation. 
Carbonate, chloride, Phosphorous removal rate are 
commonly considered for waste water treatment, which 
allows the growth of aquatic flora as well as waste water 
treatment. 

Process of waste water treatment through aquatic plants: 

1. Algae- This bio-purification of waste water in waste 

stabilization pond. This is green treatment achieved by the 
growth of algae and heterotrophic bacteria. The algae is a 
product of photosynthesis in which oxygen is used by the 
bacteria as they aerobically oxidized the organic 
compound in the waste water and the end product of this 
bio oxidation is carbon-dioxide, which is fixed into cell 
carbon by the algae during photosynthesis. 

2. VETIVER SYSTEM is based on the use of vetiver grass 

(Vetiveria zizanioides L.), which was first recognized 
early in the 1990s for having a “super absorbent” 
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characteristics suitable for the treatment of wastewater 
and leachate generated from landfill in Queensland 
(Truong and Stone, 1996)[2], 

3. Hydrilla (Hydrilla verticillata) is a submerged perennial 

plant which is used as mulch, animal feed and aquarium 
decoration (Polprasert, 1996). It tolerates a wide range of 
water conditions and can grow at a lower light intensity. 
Some research reported that hydrilla and the other 
submerged plants play a major role [8]. 

4. Water-Hyacinth : The root of water hyacinth (Eichhomia 

crassipes) naturally absorb including lead, mercury, 
and strontium-90, as well as some organic compounds 
believed to be carcinogenic, in concentrations 10,000 
times that in the surrounding water[14]. 


HI. ECONOMICS 

Bio-purification of waste water through algae is low cost 
method and environment friendly, this method removes heavy 
metal and toxic substance [15]. Many algae can be taken up 
and accumulate many radioactive minerals in their cells even 
from greater concentration in their water [16]. Different algal 
species purify water, it is worth to emphasize that algal 
technology in primary, secondary and tertiary stages 
[17] .Algae has an important role in self- purification of 
organic pollution in natural waters [18]. Algae remove 
nutrient, heavy metal, pesticides, organic and inorganic toxic 
substances from water by accumulating their cells [19,20] and 
algae may be used successful for waste water treatment as a 
result of their bioaccumulation abilities. 

Water hyacinth ( Eichhomia crassipes) - An efficient 
and economic adsorbent for textile effluent treatment [21]. 
The ability of Vetiver Grass to act as a primary purifier of 
waste water an answer to low cost sanitation and fresh water 
pollution. [22], 

The economic benefits accruing from Lake Istokpoga to 
various economic sectors in the Highlands County area when 
the incidence of invasive aquatic weeds, especially hydrilla is 
kept at a minimum. [23]. 

IV. IV. ENVIROMENTAL BENEFITS 


Pollution of the atmosphere with hazardous substance like 
ammonium, carbon-dioxide and orthophosphate as main 
nutrient source of algae [24]. Grobbelaar et al. reported that 
to oxygen releases 1.9g02/lg of algal biomass [25]. Algae 
using nitrogen and phosphorous in growth may remove the 
nutrient load of waste water frown a few hours to a few day 
[26]. In comparison to common treatment system oxidation 
pond increase dissolved oxygen and pH concentration 
because algae remove phosphorous, sedimentation, 
ammonium, hydrogen, sulphur, high pH in algal waste water 
purification leads to pathogen disinfection [27]. Some species 
of algae have capacity to remove heavy metal i.e. chrome by 
Oscillatoria [28,29], cadmium, copper and zinc by chlorella 
vulgaris lead by chlamydomnas and molybdenium by 
scendsmus chlorelloids may remove successfully 
[30,31,32].Algae has adapting ability to sub-lethal 


concentration; accumulation of heavy metals in cells may be 
potentially toxic effect to the other circles of food web [33]. 
Five algal species are selected which are good bio-indicators 
of pollutant in river in England, Stigeoclonium tenue is 
present at the down strem margin of the heavily part of river, 
Nitzschia palea and Gamphonema parvulum always appear to 
be dominant in the mild pollution zone whilest cocconeis and 
chamesiphon reported to occurs in unpolluted part of the 
stream or repurified zone [34], Navicula accomda is good 
indicator of organic pollution, the same species Gamophema 
[35], which is commonly found in highly polluted water. 
Amphora ovalis and Gyrosigma attenuatum are also 
introduced as good example of diatoms affected by high 
organic content of water [36]. 

The application, treatment of wastewater through hydrilla, of 
this may offer enormous public health, environmental and 
cost benefits [37]. 

Application of the Vetiver Grass Technology (VGT) for 
wastewater treatment is a new and innovative nutrient 
removal technology and it is a green and environmentally 
friendly wastewater treatment technology as well as a natural 
recycling method.[38] 

Application of the water hyacinth waste water treatment and 
clean-up of polluted environment [39]. 


V. FUTURE SCOPE 

In upcoming future, waste water purification through aquatic 
plants costs less for the removal of heavy metal and toxicity. 
Purification from waste water through aquatic plants which 
prevent the pollution in comparison to varies chemical waste 
water purification.[21,22,23,37]. The purified water can be 
used in agricultural field which encourage the growth of 
crops. There are so many company use algal purified water for 
fermentation. Combining algae for waste water remediation 
with Biofuel production is an economically feasible process. 
The waste water treatment plants are an invaluable source of 
algal as a feedstock for a variety of purpose. 

VI. CONSTRAINTS 

In water algal species producing massive surface growth or 
blooms that in turn reduce water quality and affects its use. 
During bio-purification of wastes water through algae, 
pollutants are produced which are toxic to fish and also 
mankind and animal using polluted water. Algae can play 
significant part of food chain of aquatic life thus alters the 
number and kind. Algae observes more oxygen which 
decreases the oxygen amount in water, leading to disturbance 
in ecosystem of aquatic animals. 

Water hyacinth and hydrilla has high transpiration rate due to 
which purified water collected will be less and less 
efficient[40], 

Vertiver grass dies in summer having seasonal constrant. 

VII. CONCLUSION 

Bio-purification of waste water through aquatic plants are 
environmental friendly and sustainable. Waste water 
treatment through hydrilla, water hyacinth and vertiver grass 
are environmentally beneficial but each one has some 
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ecological affect. They usually covers all the surface water 
which leads to not to grow aquatic animals, ex fish. Supply 
of oxygen reduces having same for sunlight. 

We can use these plants for purification as advantage is more 
compare to drawback. 

Bio-purification of waste water through aquatic plants which 
is applied to improve the quality of waste water removes 
solids substances, heavy metal and toxicity. In future,this 
process must be improved to extent to economical and 
environmental friendly which requires intensive research in 
future. 


ACKNOWLEDGEMENT 

The authors are thankful to the Director, CSIR- CIMFR, 
Dhanbad, Jharkhand, India to provide facility and permission 
to pubhsh this article. 

REFRENCES 

[ 1 ] http://en.wikipedia.org/wiki/Algae_scrubber#History 

[2] THE USE OF VETIVER GRASS FOR SEWERAGE TREATMENT 
Ralph Ashl and Paul Truong2 Utilities Engineer, Esk Shire Council, 
Esk, Queensland, Australia Veticon Consulting, Brisbane, 
Queensland, Australia (Paper for Sewage Management QEPA 
Conference, Cairns, Australia, April 5-7 2004) 

[3] Hammouda, O., Gaber, A., and Abdel-Raouf, N. (1994) Microaquatic 
plants and wastewater treatment. Ecotoxicol. Environ. Saf. 31: p. 
205-210.. 

[4] Sculthorpe, C. D. 1967. The Biology of Aquatic Vascular 
Plants. Reprinted 1985 Edward Arnold, by London. 

[5] Jump up A Hutchinson, G. E. 1975. A Treatise on Limnology, 
Vol. 3, Limnological Botany. New York: John Wiley. 

[6] Jump up A Cook, C.D.K. (ed). 1974. Water Plants of the World. 
Dr W Junk Publishers, The Hague. ISBN 90-6193-024-3 

[7] http://www.ldd.go.th/EFiles_project/article/article02.html. 

[8] Kanabkaew, T. and Puetpaiboon, U.Aquatic plants for domestic 
wastewater treatment: Lotus (Nelumbo nucifera) and Hydrilla 
(Hydrilla verticillata) systems Songklanakarin J. Sci. Technol., 2004, 
26(5): 749-756 

[9] https://www.erpublication.Org/admin/vol_issuel/upload%20Image/0 
ETR021802.pdf 

[10] Brook, A.J. Planktonic algae as indicators of lake types, with special 
reference to the Desmidiaceae. Iimnol and Oceannog 
(1965);10;pp403-41 

[11] Braarud, T.,. A phytoplankton survey of the polluted waters of Inner 
Oslo Fjord. Hvalraadets Skrifter, Scientific Results of Marine 
Biological Research 1945. No.28: 1-1 

[12] Oswald, W.J. Microalgae and Wastewater Treatment. In: Microalgal 
Biotechnology,M.A. Borowitzka and L.J. Borowitzka (eds). 
Cambridge University Press, New York (1988) pp.357-94.. 

[13] Dr Konstantin Bloch . Wastewater treatment using Algae in a 
Photobioreactor. 

[14] http://en.wikipedia.Org/wiki/Eichhomia_crassipes#Phytoremediation 
,2C_waste_water_treatment 

[15] http://www.algaeenterprises.com/waste-water-treatment 

[16] Palmer, C.M. A composite rating of algae tolerating organic pollution. 
J. Phycology. (1969); 5: 78-82. 

[17] Droste, R.L. Theory and Practice of water and wastewater treatment, 
(1997) John Wiley and Sons. 

[18] §en, B. ve Nacar, V. Su Kirliligi ve Algler. Firat Havzasi L 
QevreSempozyumu Bildiriler Kitabi. (1988); pp 405-21. 

[19] Reddy, K.R. Fate of Nitrogen and Phosphorus in a Wastewater 
Retention Reservoir Containing Aquatic Macrophytes. (1983). 
Journal of Environmental Quality; 12(1): ppl37-41. 

[20] Craggs, R.J., Adey, W.H., Jenson K.R., St. John, M.S., Green, F.B. 
and Oswald, W.J. Phosphorus removal from wastewater using an 
algal turf scrubber, (1996). Water Science and Technology 33(7): 
ppl91-98 


[21] http://www.sciencedirect.com/science/article/pii/S187853521400056 
2 

[22] http://www.vetiver.org/SA_phytoremediation.pdf 

[23] http://www.aquatics.org/pubs/istokpoga.pdf 

[24] Oswald, W.J. Microalgae and Wastewater Treatment. In: Microalgal 
Biotechnology, M.A. Borowitzka and L.J. Borowitzka (eds). 
Cambridge University Press, New York (1988b); pp.357-94. 

[25] Grobbelaar, J.U., Soeder, D.J. and Stengel, E.,. Modelling algal 
production in large outdoor cultures and waste treatment systems. 
Biomass (1990).pp297-314. 

[26] ] Lovaie, A. and De La Noiie, J. Hyperconcentrated cultures of 
Scenedesmus obliquus: (1985)A new approach for wastewater 
biological tertiary treatment, Water Res, pp 19:1437-42. 

[27] Laliberte, G., Proulx, D., De Pauw, N. and De La Noiie, J.,(1994). 
Algal Technology in Wastewater Treatment. In: H. Kausch and 
W. Lampert (eds.), Advances in Limnology. E. 
Schweizerbart’sche Verlagsbuchhandlung, Stuttgart; 283-382 

[28] Nakajima, A., Horikoshi, T„ and Sakaguchi, T. (1981).Studies on the 
accumulation heavy metal elements in biological system XVII. 
Selective accumilation of heavy metal ions by Chlorella vulgaris. Eur. 
J. App. Microbiol. Biotechnol. Pp 76-83 

[29] Filip, D.S., Peters, T., Adams, V.D. and Middlebrooks, E.J. Residual 
heavy metal removal by an algae-intermittent sand filtration system 
1979. Water Res. 13:305-313. 

[30] ] Sakaguchi, T., Nakajima A. and Horikoshi, T. Studies on the 
accumulation heavy metal elements in biological system XVm. 
Accumilation of molybdenum by green microalgae. Eur. J. App. 
Microbiol. Biotechnol. 1981; 12:84-89. 

[31] Ting, Y.P., Lawson, E. and Prince, I.G. Uptake of cadmium and zinc 

[32] by alga Chlorella vulgaris: Part I. Individual ion species. Biotechnol. 
Bioeng. 1989; 34:990-99. 

[33] Hassett, J.M., Jennett, J.C. and Smith, J.E.,. Microplate technique for 
determining accumulation of metals by algae. Appli. Environ. 
Microbiol 1981; 41:1097-106. 

[34] Wikfors, G.H. and Ukeles, R. Growth and adaptation of estaurine 
nicellular algae in media with excess copper, cadmium and zink and 
effect of metal contaminated algal food on Crassostrea virginica 
larvae. Mar. Ecol. Prog. Ser. 1982; 7:191-206 

[35] Butcher, R.W. Pollution and re-purification as indicated by the algae. 
Fourth Intemat. Congress for Microbiology, 1949. Rept. of Proc. P. 
149-150. 

[36] Archibald, R.E.M. Diversity in some South Africation diatom 
associations and its relation to water quality 1972. Water Research, pp 
1229-1238. 

[37] Patrick, R. Factors effecting the distribution of diatoms. Bot. Rev. 
1948; 14: pp 473-524. 

[38] http://www.academia.edu/470880/Remediation_of_heavy_metals_in 
_drinking_water_and_wastewater_treatment_systems_Processes_an 
d_applications 

[39] http://www.usawaterquality.org/conferences/2009/abstracts/rural-pos 
ter/golabi09.pdf 

[40] http://www.unep.org/pdf/UNEP_GEAS_APRIL_2013.pdf 

[41] http://www.texaswca.com/texas-water-day/2007/4_Invasives.pdf 


www.erpublication.org 


